Poverty, Inequality, and Growth in Urban China, 1986-2000 * Although urban China has experienced spectacular income growth over the last two decades, increases in inequality, reduction in social welfare provision, deregulation of grain prices, and increases in income uncertainty in the 1990s have increased urban poverty. Using a large repeated cross-section household survey data from 1986 to 2000, this study maps out the change in income, inequality, and poverty over the 15 year period and investigates the determinants of poverty. It is found that the increase in the poverty rate in the 1990s is associated with the increase in the relative food price, and the need to spend on education, housing and medical care which were previously paid by the state. In addition, the increase in the saving rate of the poor due to an increase in income uncertainty contributes significantly to the increase in poverty measured in terms of expenditure. Even though income growth reduces poverty, the radical reform measures implemented in the 1990s have sufficiently offset this gain that urban poverty is higher in 2000 than in 1986. JEL Classification:
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Introduction
Although urban China has experienced unprecedented income increases over the last two decades, radical reform measures implemented in the 1990s has increased income inequality, reduced social welfare provision, increased grain prices, and increased income uncertainty. All these factors may have acted as a counter weight to income growth and the net effect on poverty depends on whether income growth or the offsetting factors dominate. 1 Previous studies on the relationship between economic growth and poverty often use cross country data. The cross-country studies generate two problems. First, they are usually unable to consider in details the institutional and household behavioural details that may affect the change in poverty and economic growth within each country. This should not be a significant problem if the behavioural and institutional changes within each country overtime are minimal.
For a transitional economy like China, however, where institutions are changing very fast and households' behaviour is also changing, things are different. If the detailed institutional and behavioural changes are ignored, one may fail to understand and explain the real relationship between growth and poverty.
Second, cross-country data often have a limited number of data points for each country and the results, therefore, are mainly driven by cross-country differences. As noted in Ravallion and Chen (1997) , cross-country comparison data have many conceptual and practical problems, such as those arising from PPP currency conversions, comparisons across different survey based measures of living standards, and comparisons across countries at different levels of development.
As a result of these two limitations, there is a strong case to be made that to understand better the nature of the economic growth-poverty relationship more within country studies are needed, especially of those countries undergoing rapid change. From this perspective a detailed study of poverty outcomes in China is likely to be particularly important given the 1 Whether more income growth is enough to increase the income of the poor has always attracted attention. The main results from the early literature, extending across many countries, are mixed(see, for example, Fishlow, 1972; Ahluwalia et al., 1974; Cline, 1975; and Fields, 1977) . Recent studies, using 1980s and 1990s data, mainly conclude that economic growth has been pro-poor. The current debate has been focussed on the degree to which economic growth reduces poverty (Ravallion and Chen, 1997 Most current studies of Chinese urban poverty use survey data from a few provinces or for a short period and tend to be descriptive. Very few investigate the determinants of the change in poverty. In this study we utilise data from the National Statistical Bureau Urban Household Income and Expenditure Survey (UHIES) for the whole country (29 provinces) and for the period 1986 to 2000. These data will present a more general picture of urban poverty and inequality change over the 15 year economic reform period. 2 More importantly, our data allow us to examine the association of the change in institutional settings and household behaviour on the one hand and the change in poverty on the other. With the unprecedent income growth during this period, and the significant inter-regional variation of the growth rate, our study may also contribute to the understanding of growth, poverty, and inequality issues beyond China.
The paper is structured as follows. The next section discusses the data and the measurement of poverty. Section 3 presents estimated poverty lines and poverty head count indices. Section 4 investigates the relationship among poverty, inequality and income growth. Conclusions are given in Section 5. The total number of households per year ranges from 12,409 to 16,905 and the total number of individuals ranges from 35,895 to 55,867 (see Appendix A). 3 The UHIES only includes households with Urban Household Registration. Rural migrants to urban cities are not included in the survey. As rural migrants disproportionally constitute the lower end of the income distribution in urban China, excluding them may result in under-estimates of urban inequality and poverty incidence. This should be borne in mind when interpreting the results.
The measurement of a poverty line is a crucial issue and, although social conventions are important in defining poverty the best empirical approach to poverty measurement often depends on data availability. A commonly used measure is US$1 (or US$1.5) per person per day. This is a useful measure in that it appears to be representative of poverty lines found among low-income countries (Ravallion, Datt, and Van de Walle, 1991) . Despite its widespread use, however, the measure is not ideal. First, its application often ignores price variations among different regions and over different time periods within a particular country. Second, this poverty measure uses the purchasing power parity exchange rate, with its well known failings as a measure of the local cost of living (Ravallion and Chen, 1997) . 3 Due to the small sample size, we exclude Tibet from our sample.
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Another way to measure poverty line is to follow Ravallion (1994) and CUPRG (2003) to calculate the poverty line using "the cost-of-basic-needs" (CBN) method. The CBN method defines the poverty line in four steps (Ravallion, 1994) .
The first step defines the cost of acquiring "the minimum nutrition requirement" (MNR).
The MNR used in this study is 2,100 calories per person per day, which is commonly used in many poverty studies (Ravallion, 1994 The second step chooses a reference group, which purchases the MNR at a lowest possible price. The reference group used in this study is the poorest 20 per cent of households (ranked by household expenditure excluding expenditure on durable goods) in each province for each survey year.
The third step measures the cost of acquiring the MNR by the reference group. This is defined as food poverty line. Food poverty line is calculated from the UHIES. An advantage of using the UHIES is that it collects detailed information on both quantity and expenditure of food purchased. The quantity data allow us to calculate the per capita nutrition intake for each household according to the composition of nutrients in each type of food as calculated by the Chinese Academy of Preventive Medicine (CAPM, 2001). 4 Food expenditure per capita for the reference group is then divided by the per capita calorie intake for the same group to derive the average cost per calorie consumed by the reference group. This average cost is multiplied by 2,100 to produce the food poverty line.
The fourth step is to calculate the non-food component of the cost of basic needs (CBN) as human beings not only need food to survive, they also need other things such as basic clothing and shelter.
The non-food component of the CBN is derived based on the approach stated in Ravallion (1994) . The basic idea of defining the non-food component of basic needs is to find the amount 4 One important data issue is that the survey questionnaire was changed in 1988 and again in 1992. The main changes in 1988 were to include some individual characteristics, such as industry of employment and occupation, which should have no significant effect on the data used in our study. More significant changes were made in 1992. Apart from changes in questions related to household members' main income sources, the most important change related to this study is the food list included. The number of food items included in the earlier survey is 39. Since 1992 the food items included have increased to 112. Consequently, calculated nutrition intakes are more accurate in the later data.
of basic food expenditure poor households, whose total expenditure is equal to the food poverty line, are willing to forego in order to obtain non-food consumption and to add this forgone food expenditure to the food poverty line to calculate the total poverty line.
To identify the non-food component of the CBN a relationship between food and total expenditure is estimated from the following equation:
where Y F i and Y T i are the food and total expenditures of household i, respectively, Z F j is the food poverty line for province j, and N i is the number of family members in household i, which is included to capture the impact of economies of scale. The parameters obtained from these estimations are then used to identify a lower and a upper bound poverty line.
The lower poverty line is defined as the food poverty line plus the amount of food expenditure a household with total expenditure equal to the food poverty line is willing to forgo to buy nonfood items. This is depicted in Figure 1 
The upper bound of the poverty line, Z U in Figure 1 , is defined as the total expenditure at which a household spends Z F on food. Formally,
is the food share of the total budget at the point where Y F i = Z F j . Thus, equation 1 can be re-written as:
Following Ravallion (1994) and approximating log( 
where β is the slope of the food consumption curve in equation 1.
Once the poverty lines are calculated we apply them to income and expenditure distributions and measure the poverty rate as a head count index-the proportion of people whose income or expenditure (excluding durable good consumption) is less than the upper or lower bound poverty lines. 5 3 Poverty lines and the poverty head count indices 3.1 A practical consideration: The calculation of poverty lines through time
Many researchers using estimated parameters of equation (1) from cross section data for one year, and perhaps for each region, calculate the poverty line, and then use CPI changes to adjust the CBN through time (see, for example, Ravallion and Chen, 2004) . The Chinese UHIES data are quite extensive, however, and we have sufficient data to estimate the poverty line directly for each province and each year. Would that be a better strategy?
The arguments for calculating a CBN at a point of time, and then applying CPI adjustments through time, rather than repeated estimation of a new CBN index for each year and region, are usually based on the idea that there is value in measuring poverty in terms of a fixed bundle of goods and based on the practical consideration that data requirements for CPI adjustment are 7 minimal. However, there are three points that should be noted. The analytical underpinnings of this technique require that (i) the fixed bundle of goods, upon which the CBN is based, is always available over the data period (ii) institutional changes have not had significant implications for the way in which non-food necessities are acquired and, (iii) CPI changes, which uses the consumption bundle of the average income level to weigh the price level, parallel the changes in the CBN price index, where the weights used should be developed from the consumption bundle of the low income group. Over the 15 year data period, however, urban China has experienced so much income growth, so many institutional changes and such significant changes in relative prices that the gap between these restrictive requirements and reality may be so great that it is difficult to feel confident about the results generated by the application of the CPI adjustment method. Below we consider each of these three requirements in more detail.
First, rapid increases in urban income have meant that some low price food products that are significant for the poor, and are available at the beginning of the period, may have disappeared from the market at the end of the period. For example, whole meal flour used to be a low price food for the urban poor in the 1980s, and, by the mid 1990s, it could not be found in the market place, except for whole meal flour bread which is sold in super markets as a luxury food. Conversely, food products available for the poor at the end of the period may not have been available at the start of the period. During such rapid change it is difficult to accept that a fixed bundle of goods can maintain its relevance over 15 years.
Second, institutional reforms have lead to large changes in the provision of many non-food necessities. For example, health care, education and housing, which used to be provided by the state at highly subsidised prices, or for free, have been subject to large price increases accompanying a move to user pay principles. As a result, households over the 1990s have been required to spend more on non-food necessities. 6 Figure 2 provides evidence of this for households with mean income, and households with income below the 30th percentile. Over the 15 year data period the proportion of expenditure on these three items has more than doubled for both groups. This suggests that the increase in expenditure on these items is not 8 due to an income effect given the very different income growth rates for these groups. It also indicates that the switch between food and non-food components of the consumption bundle flows inevitably from the institutional changes and a fixed bundle of goods over 15 years does not suit the Chinese situation when such significant changes are occurring.
Third, reforms have led to significantly different price changes for different income groups.
Perhaps the clearest example relates to grain products. More than 50 to 60 percent of the calories of the urban poor (20th percentile and below) are derived from grain products. 7 Deregulation of the grain market during the early 1990s replaced ration coupons and administered prices by market prices and led to very large grain price increases, relative to the CPI. 8 The price impact of the grain reforms can be seen in Figure 3 which presents a range of official price indices -the CPI, the urban food retail price index and the urban grain retail price index. 9 All price indices moved in a similar fashion over the 1980s but began to diverge rapidly during the reform period of the early 1990s. Between 1986 and 1996, for example, the CPI increased approximately three fold, the urban food retail price index increased three and a half fold but the urban grain retail price index increased six fold. This evidence suggests that CPI changes are unlikely to parallel price changes of the CBN. Adjustments to poverty lines based on a CPI index are likely to overstate the growth of real income of the poor who spend a disproportionate share of their income on grain products and are particularly vulnerable to relative price increases of grain. The difficulties that arise with respect to the grain price extend to other goods. Before the reforms, there was widespread use of coupons for food and other necessities that provided these goods at subsidized prices and were initially distributed according the number of family members and age. Although after the price reform there was some income compensation through the 7 Data revealed from UHIES. 8 From the mid-1950s, the Chinese urban population purchased food products at a highly subsidised price through a coupon ration system, whereby the coupons were distributed according to the number of family members and their ages. In the late 1970s and early 1980s a successful market oriented economic reform in the agriculture sector led to a significant increase in agriculture production and the introduction of a two-tier food price system in urban areas from the mid-1980s. During this period, urban households still received subsidised coupons but they were also free to purchase better and more varieties of food in the market place. The two-tier price system lasted until the late 1980s and in 1991-1992, the government gradually increased subsidiesd food prices so that the two-tier prices were almost equal to each other (Tang, 1998) . By 1993 most of the provinces (28 out of 31) abolished the coupon ration system (Crook, 1997; Tang, 1998; People's Daily, 2002). 9 The urban CPI by detailed categories are only available from 1994. For continuity reason, we use urban retail price index by categories, which have both food and grain price indices for the entire period of our study. The difference between urban CPI and retail price index is minimal.
wage structure for removing these coupons, it is quite possible that the poor were not fully compensated because their labour market involvement per family member was lower.
Each of these three concerns lead us to calculate the CBN for each province and each year, rather than apply the CPI index to a "one-off" CBN calculation. The implications of our poverty line calculations are two-fold: First, we allow the poor in each region, and over time, to change the pattern of food consumption in response to changes in food availability and prices.
Second, we allow the poor to substitute non-food necessities for food in response to reforms which significantly lifted prices of many non-food necessities such as education, healthcare and housing. Poverty lines calculated in this manner, therefore, are not based on a fixed basket of goods. 10 Allowing for substitution within and between food products and non-food necessities, however, would seem to be essential during a period of such rapid and extensive institutional change.
Poverty line
For each year and province the food poverty line, together with the lower and upper bound poverty lines, measured in nominal prices, are calculated according to equations (2) and (4) in section 2 and are reported in Tables B1, B2 , and B3 of Appendix B. 11 The variation in the food poverty lines and lower and upper bound poverty lines among provinces and over time are a reflection of responses to differences in food and non-food prices and preferences. The changes of these poverty lines through time, however, are very similar across provinces.
To demonstrate the average change in the poverty line we aggregate poverty lines across provinces and present the calculation as a national average in Figure 4 . The food poverty line increases steadily until 1992 and then increases rapidly between 1992 and 1997 after which it exhibits a slight decline. The upper and lower poverty lines, which include non food necessities, 10 Of course it not usual for statistical agencies to maintain fixed CPI weights during periods of rapid change but at this point we have not been able to determine how official CPI weights have been determined for urban China. 11 The ADB (2002) used exactly the same method and same data to calculate the poverty line for different provinces in urban China in 1998. Comparing our results for 1998 with ADB (2002), small discrepancies are observed. Our understanding is that the differences come mainly from the calculation of α0, in our calculation we use the formula: The aggregate poverty lines, measured in nominal prices, are also included in Figure 3 as indexes, 1986=100, where they can be compared with official price indices. The two most interesting comparisons are with the CPI -the index usually adopted to adjust a "one-off" CBN calculation -and the urban grain price index -since the poverty lines are mainly based on 2,100 calorie consumption and the reference group spends a considerable proportion of their income on grain products.
The first point to note from Figure 3 is that over the period as a whole the CPI index increases three fold and the poverty lines increase five fold, which is approximately the same increase as the urban grain price index. Our poverty line, therefore, increases much more relative to the price levels of the bundle of goods included in the CPI, but, more or less in accord to the change in urban grain price index.
The second point to note is that the 1986-2000 time span can be divided into three periods.
Between 1986 and 1991 all price indices and poverty lines increase slowly and in a similar fashion, then, during 1991-1995, a period of general inflation and rapid reform of the urban grain market, the urban grain price index increases six fold while the CPI approximately doubles. This is the period during which there is a large change in our poverty lines relative to the CPI. Finally, as the grain price index falls over the third period, 1996-2000, the rapid growth of the poverty lines cease and the effect of the falling urban grain price index on the poverty lines appear to be offset by the increased need to buy non-food necessities.
It is clear from these comparisons that the choice of adjusting a fixed CBN by the CPI or adopting our method of calculating a new CBN for each year makes a considerable difference, particularly during the 1991-1995 period. The different poverty lines produced by each method suggests that further work needs to be done to document and analyse the changing prices faced 11 by the urban poor.
Poverty head count
Using the upper and lower bound poverty lines, we calculate poverty head-count indices in terms of income and expenditure for urban China as a whole ( Figure 5 and Table 1 ). The poverty rate changes over time are similar for the upper and lower bound poverty lines. The levels, however, vary considerably. The discussion below will focus on two features of Figure 5 .
These features are common to both the upper and lower bound poverty measures. 12 First, the poverty rate is higher in the 1990s than in the 1980s, especially for expenditure measured poverty. The proportion of households below the upper and lower poverty lines has been above 10 and 5 per cent for most of the 1990s, respectively, whereas in the 1980s these ratios were around 6 and 3 per cent, respectively. The most obvious changes occurred between 1991 to 1993. After 1993 the average urban poverty rate remained high until 1997 and begun to fall slightly afterwards. 13 The significant increase in poverty in the early 1990s may be a combination of many factors, including the increasing need to spend on non-food necessities and the increase in non-food and food price levels, which we discussed earlier. In addition to these factors, income inequality increased much more in 1993 than previously. This is shown in Figure 6 in the next section.
The high poverty rate persisted between 1993 and 1997. This may be also related to a relatively lower income growth period between 1994 and 1997 than the earlier period due to an increase in unemployment rate. Based on the UHIES data, household real income per capita increased by 5.2 per cent per annum over the entire period (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) , but between 1994 and 1997, the annual growth rate is only 3.6 per cent.
The second interesting feature of Figure 5 is that there is a large discrepancy between income and expenditure measured poverty rates. A common finding in the inequality-poverty 12 The change in the poverty head-count indices (upper bound measure) by provinces are presented in Appendix C and the two features discussed below are present in almost every province. There is considerable variations across provinces with regard to the timing of the changes in poverty rate which is related to the variation in the timing of the various reforms. 13 Note that the change in the questionnaire is occurred in the 1992 survey, whereas the most significant increase in the expenditure measured poverty rate is observed in 1993. Hence, it is unlikely that this observation is due to the inconsistency in the data collection.
literature in most countries is that the income distribution is more unequal than the expenditure distribution and that in any cross section, poor households normally spend more than they earn (Cutler and Katz, 1992 and Barrett, Crossley, and Worswick, 2000) . Thus, the poverty headcount measured in terms of income is usually higher than that measured in terms of expenditure.
We find the opposite.
There may be two contributing factors to this result. One possibility is that in most surveys there is a serious under-reporting of income in poor households. Perhaps this is not true of the UHIES due to the institutional setting in which the data are collected. Expenditure and income are collected from a year-long diary and the statistical agency visits each household each month to check the income and expenditure records. 14 Another contributing factor relates to a more interesting economic phenomenon, namely saving patterns among households with relatively low income. In the 1990s most households in urban China have been saving more, perhaps as a response to the increase in anticipated future expenditure and income uncertainty. Before economic reform started in the late 1970s urban households enjoyed lifetime employment and a cradle-to-grave social security system. These features of the planned economy did not change significantly in the 1980s reform period.
The radical reform measures implemented in the 1990s changed this situation. By the mid 1990s a large number of urban state sector employees were being laid off. In addition, housing subsidies were reduced to a very low level and the majority of households began preparing to buy their own housing rather than renting from the state. Health cover was changed from 66 per cent coverage by the state in 1988 to a coverage rate as low as 22 per cent in 2002 (see footnot 6 on page 7). School tuition fees (primary, secondary, and tertiary fees) were increased significantly. Furthermore, the state provided pension system was changed to an individual account system, which inevitably meant decreased pension coverage for larger segment of the population (see Meng (2003) for a detailed discussion of these changes). With all these changes occurring at once, urban households began to realise that their future welfare would depend heavily on their own savings given the lack of development of credit markets, especially for the 14 It may also reflect the fact that Chinese households rarely borrowed before the late 1990s when the housing market became well developed. The definition of poverty in many studies is largely arbitrary and it is to be expected that poverty levels will vary across studies. What is more important, however, is the changing levels of poverty through time and it is in this dimension that the extensive data based analysis in this study enables us to make a special contribution. These data, combined with CBN calculations 15 For example, the World Bank (1992) using 2150 calorie per person per day (cal/day) as a minimal energy intake reports an urban poverty incidence of far less than 1 per cent up to 1990. Chen and Wang (2001) using US$1 per person per day calculated lower than 1 per cent poverty rate for the whole 1990s. Yao (2000) , using data for two provinces and a fixed 454 yuan in 1990 prices as the poverty line, suggests that over 1986 to 1993 period the poverty head count index in the two provinces never exceeded 1 per cent. 16 Based on household income and using 2100 calorie per person per day plus a non-food component, their poverty head count indices are 8.8 and 8.0 per cent for 1988 and 1995, respectively. This is much higher than our estimates based on household income and the upper bound poverty line, which is 3.1 and 5.1 per cent, respectively, for 1988 and 1995. In addition, their poverty measure does not reflect the significant increase in poverty rate in the early 1990s. This may be due to the fact that their poverty line measure is calculated using aggregated data, which makes it hard to take into account the price differences at different income levels, for different regions, and different commodities. Interestingly, using a poverty line equal to 80 per cent of the value of their estimated poverty line, their calculation of the poverty rate is 2.7 and 4.1 per cent for the two years, respectively, a very close measure to what we observed in our study both in terms of level and trend. 14 for each province and each year, reveals a distinctive pattern of poverty changes through time, a dimension of poverty analysis that to this point has been severely prescribed by lack of data.
Relationship among poverty, inequality, and income
To place the changing level of urban poverty in a broad context, Figure 6 presents the average real per capita income and expenditure, as well as inequality of income and expenditure between 1986 and 2000. The income and expenditure are deflated using provincial level urban consumer price index. The inequality measures are average provincial Gini coefficients, which are consistent with poverty measures presented earlier. 17 A number of noticeable features are evident in Figure 6 . How are these changes in income and inequality associated with changes in our poverty measures? The causal relationships are not straightforward and under special circumstances there is an identity relating changes in poverty head counts to changes in the poverty line, 15 mean income and income distribution Ravallion, 1992 and Bourguignon, 2003) . For example, given the poverty line and income distribution an increase in mean income reduces poverty. Likewise, given mean income and the poverty line an increase in inequality, which preserves the pre existing symmetry of the income distribution, increases poverty. Finally, increasing the poverty line, keeping income distribution and mean income constant increases the poverty head count. In this study we do not seek to examine the causal relationship between poverty, inequality, and income growth, rather, we investigate the association among these variables.
To explore and summarize the links between different factors we regress the poverty head count indices against income, the inequality measure, the changing need for savings to meet the general withdrawal of welfare services, and other factors that may affect poverty such as the impact of relative food price and unemployment generated from labour market reform. The following equation is fitted to combined cross section (at provincial level) and time series data: log(P it ) = α + β log(Y it ) + δ log(G it ) + η log(S it ) + θ log(W E it ) + γ log(X it ) + µ i + ε it (5) where P represents the poverty head-count index measure in terms of income or expenditure, Y is the mean income, G is the Gini coefficient measured in terms of income, S is the average saving rate, and W E is the average budget share of education, medical and housing expenditure, which is used to measure the change in the non-food component of the poverty line. X is a vector of other control variables, including a time trend, the average proportion of household members unemployed, and the relative food price index for different provinces and over time.
µ is a time invariant provincial dummy variables to capture unobservables, while ε is a random error term. The subscripts i and t index provinces and time. 18 Equation (5) is estimated using a fixed effects model which controls for the unobservable time invariant provincial effects and allows for the income and other effects on the change of poverty within each province over time. The unemployment variable is only available for surveys after 1987 and regressions including unemployment cover the period 1988 to 2000. In addition, as the Gini coefficient is strongly correlated to unemployment, we also estimate a naive version of equations (5), which excludes the Gini coefficient as a right-handside variable.
The estimated results from equation (5) (5) with and without the saving rate.
Reading across the columns of the left panel, we find that log income is negatively and significantly associated with the log poverty rate in all cases. Within each province, higher levels of income are associated with lower levels of poverty. The most interesting result regarding the income elasticity is that income increases produce greater poverty reductions measured in terms of income than poverty reductions measured in terms of expenditure, if the saving rate is not controlled for. For example, comparing columns (1) and (3), we find that a ten per cent increase in income reduces income measured poverty by 26.1 per cent (column 1 in the left panel), whereas the same increase in income only reduces the poverty rate by 19.0 per cent (column 3 in the left panel) when it is measured in terms of expenditure.
The weaker income effect on the expenditure poverty rate confirms our finding in Section 3 that although income increased for the poor over time, not all of this increase is spent on everyday living. Indeed, when we control for the saving rate, the effect of a ten per cent income increase on the expenditure measured poverty reduction increases to 27.9 per cent (column 4 in the left panel). The saving rate is positively and significantly related to the increase in poverty measured in terms of expenditure. Every ten per cent increase in the saving rate increases the expenditure poverty rate by 11.9 per cent. This offsets 43 per cent of the effect of income increase on poverty reduction. These results suggest that to cope with an increase in income uncertainty and future expenditure need in the 1990s, poor households put more money aside. This finding is perhaps related to credit constraints for the poor households and the Chinese dislike of borrowing. Meng (2003) also found that the saving rate for households with unemployed members are on average positive and that the radical reform in the 1990s has induced a significant increase in precautionary saving in urban China.
In addition to the growth elasticity and the saving rate, an increase in the relative food price and an increase in the proportion of expenditure on education, medical care, and housing are significantly associated to an increases in the poverty rate. The magnitudes of these effects are large, especially for the relative food price. Every 10 per cent increase in the relative food price index increase income and expenditure measured poverty by around 33 to 40 per cent, while a 10 per cent increase in the proportion of education, medical and housing expenditure increases the two poverty rates by around 10 to 14 per cent (left panel). These effects capture the change in the poverty line arising from the change in food and non-food prices and they both seem to offset the income growth effect.
Comparing the results from the full sample (left panel) with the results from the sample which excludes the 1986 and 1987 data (middle panel), one of the most important difference is the considerably higher growth elasticity of poverty reduction using the sample excluding the earlier data points. For example, in the income-poverty equation, the elasticity increased from 2.6 to 3.4 (columns 1 and 5) and in the expenditure-poverty equation the change is from 1.90 to 2.36 (columns 3 and 7). 19 The variable "average proportion of unemployed members in a household" for the restricted sample has a positive and statistically significant effect on poverty rate measured in income, with an elasticity of 0.31, indicating that increase in unemployment contributed to an increase in poverty rate. However, this relationship does not exist with regard to the poverty rate measured in terms of expenditure. This suggests that having more unemployed members in the household reduces income at the bottom but does not reduce expenditure at the bottom. This is a reasonable result. With an additional family member becoming unemployed one should not expect a reduction in the average basic consumption for the poor household but should expect a significant reduction in average income level. This is because at the bottom, consumption is already at a subsistence level and could not be lowed 18 further.
The right hand panel of Table 2 reports the results from the estimation of the full version of equation 5. As there is a high correlation between the unemployment rate and the Gini coefficient, the coefficient for unemployment changes sign and becomes insignificant when both variables are included. We, therefore, exclude the unemployment rate from the regression.
Including the log Gini coefficient increases the growth elasticity of poverty reduction. However, the effect of the log Gini coefficient is always positive and statistically significant at 1 per cent level. A 10 per cent increase in inequality is associated to a 28.4 per cent increase in poverty measured in terms of income (column 9) while the 10 per cent increase in income reduces poverty by 31.3 per cent. This suggests that for a same proportionate change the effect of the increase in income inequality on poverty offsets almost 90 per cent of the effect of income increase on poverty reduction. Intuitively, if there is a ten per cent increase in income and 10 per cent increase in inequality, the net effect will be a 3 percentage point reduction in poverty.
With regard to the poverty measured in terms of expenditure (column 11), the effect is not as dramatic.
The income growth elasticities of poverty obtained in this study are quite large, indicating a very strong effect of income growth on poverty reduction. These results are comparable to, if not stronger than, other studies using cross-country data estimation (see, for example, Ravallion and Chen, 1997; Dollar and Kraay, 2001; Bournuignon, 2003) . However, the effects of inequality, relative food price, proportion of expenditure spent on education, medical care, and housing, and saving all contribute positively to the increase in the poverty rate, offsetting the income growth effect.
To quantify the contributions of the change in each of the explanatory variables on the change in poverty over the 15 years period, we conduct the following decomposition exercise.
Using coefficients estimated from equation (5) we predict the log poverty rate for each year and focus on the changes from 1986 to 1990, 1990 to 1993, 1993 to 1997, and 1997 to 2000 . The difference in the predicted log poverty rates between the beginning and end of each of these periods are then decomposed using the change in the mean values of each variable and the estimated coefficients for the whole period presented in Table 3 . Thus, the decomposition may 19 be written as :
where ∆ indicates the difference between the beginning and end of each such period, the hats on the coefficients indicate that they are estimates, while the bars on the variables indicate the mean values.
The decomposition results are reported in Table 3 . Figure 7 plot the contribution of the change in each factor to the total change in log poverty rate measured in terms of expenditure, and provides a useful summary of the changing urban poverty history. 20 First, the large increases in poverty occur in the pre 1993 periods and since then there is a marginal increase in poverty between 1993 and 1997 and then a significant drop.
Second, income growth in all periods contributes to poverty reduction. The effect is very much larger in the 1990s than in the 1980s and the most significant effect occurred in the 1990
to 1993 period. This, however, is the period of large and significant price reforms and its effect, combined with other effects, more than offset the effect of income changes on poverty.
Third, although the contribution of the Gini coefficients changes are much the same and increase poverty in all periods these increases are not a major contributor to poverty increases or to the changing path of poverty through time.
Fourth, the most important contributor to the increasing level of poverty is the impact of the food price increases relative to the CPI. It contributed positively to the increase in poverty in the first three periods and negatively in the last period.
Fifth, the increase in the budgetary share of medical, housing and education expenditures contributes to poverty increases through-out the period and, for the last period, is the major factor offsetting income growth.
Sixth, the increase in the saving rate does not appear to be important until the 1997-2000 period.
After 20 or so years of spectacular income growth, average living standards in urban China have improved significantly. This growth, however, has been accompanied by many other changes, including an increase in income inequality, reduced social welfare provision, an increase in urban grain prices, and increased income uncertainty. In this paper we utilised 15 years of urban household survey data to investigate how poverty has changed as a result of the income growth and other changes. The following are our main contributions and findings.
First, we used the cost-of-basic-needs (CBN) method to calculate poverty lines for each province over the 15 years. This is the first consistent measure of urban poverty over such a long period and across all provinces. The application of this technique to the extensive household surveys (UIHES) leads to new insights into the analysis of urban poverty over this period. The most important insight is that the CBN method indicates that urban poverty has increased in the early and mid 1990s, reaching a peak in 1993, and then stabilised at a high level, finally declined after 1997. This pattern is largely generated by the differential price impact of economic reforms upon the poor who were particularly disadvantage by large increases in grain prices, relative to the CPI. The CBN method also allows us to quantify adverse impacts of economic reforms on the supply of non-food necessities, which moved from low price or free access to a market system, where price increased significantly.
Second, income growth has had a strong positive effect on poverty reduction over the 15 year period studied. We found that every ten per cent increase in income reduced poverty by between 19 to 39 per cent depending on the model specification. However, the effect of saving, the relative price of food, the need to spend more on medical, education and housing, and growing income inequality all contributed to an increase in poverty. Over the period as a whole these effects offset the positive income growth effect on poverty reduction.
Third, we observed a significant difference in poverty head-count indices measured in terms of income and expenditure and the difference between the two measures of poverty widened significantly in the 1990s, mainly due to the increase in income uncertainty and expected future expenditure on items such as housing and education. we are considering future living standards, it seems quite reassuring that individuals are trying to make provisions for future needs. Households are saving for their children's education, for old age security, and for unexpected medical bills. However, the saving behaviour observed for the poor household indicates that lack of credit market for the poor is one of the main reason for the poor to give up current consumption even though that implies that they will have to live below the poverty line. In this regard, speed up the banking reform, and providing education financial supports for children from poor family may be urgently required in China.
Finally, an important caveat, which should be born in mind when interpreting our results, is that the study only includes households with urban household registration. Rural migrants, who comprise a large proportion of the urban poor, are not included. This suggests that urban poverty head count indices presented in this study understate total urban poverty. Predicted change in log poverty Income growth gini saving rate food price medical, education, housing budget share time trend 
